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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable to display surely picture h^^h | " | 

data from the leading of a liquid crystal display panel by detecting a ^ f^" = f 



data-enable signal being made active while picture data is supplied 
to a panel, and controlling display timing. 
SOLUTION: A D flip-flop 20 is synchronized with a clock signal 
from a picture data supplying source, latches a data-enable signal 
ENAB, and detects it. When an output of the D flip-flop 20 is made 
to be a H level, that is, a data-enable signal ENAB is supplied from 
the picture data supplying source, a timing making circuit 32 
outputs a clock D-CLK for data driver, a start pulse D-SP for data 
driver, a latch pulse LP, picture data DATD, a clock G-CLK for 
gate driver, and a start pulse G-SP for gate driver so that display 
timing of picture data in a liquid crystal display panel can be 
controlled with display timing based on the data-enable signal 
ENAB outputted from an AND circuit 21. 
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SYNCt. i'ny^'CLKi. Hftr'- D AT A t 
Sr^LTiJf), 119B (iMftlT--- Y - 7';uM-'^f'^S 
2 5 mt) ? tL-SMItt^- 7- - 7')l'M^E N 
AB-Dl ?r^L-ri>^o 

[0 0 4 5] tfz. m'iC\±^'-9Yy'(^H--mm^il 
7^r-9 Yy i ^<^i'V y ^D-CLKb. t- 9 Yy 
Y'^^x?' - h/<;i.XD-S P i:, 7 yf-/ol-XL P 
IftT'-^DATAt ^TpLTiit), agOiiy- 

CLKt. h Y'?4^m7.9- h/x-^UXG-SPt 

[0 0 4 61 --TJi-jJ;, 5 >i!^{miiIK3 2(i, 

ME^f - #tjf^^f ^. ^ 7, _ -/jH^E N A B 

tt*&$*t-f. 7lc¥I^Wfi-^HS YNCaO-'SEPlWfi-^ 
V S Y N C S n f--*!^ i: (i . jgfti, f- ^' -f 7^ - 7' 
il-1i^ENAB-D 1 Izm-^'i^TT-^ ^ 5 iVft 

MX'^iXniz, ^-9 Yy ^ /<m9u y 9D-CL 
K, f---^ K-7 'f'N'fflX*'- h/^^l'XD-SP, yyf- 
^^•'^XLP, OiftT'-i'DATA, r-hKv-fy<ffli' 
D y ^'G-CLKSO-'y- h K9 Y''<fflX?- h^<;l.X 
G-SPlrffi^t-S. 

[0 0 4 71 mx.lmitf'-9m^^m^zm^■tl'^±l. 
mmr-9DATAimi^$*ix\^^^i,n(rs^ r-9^ 

- T'^l'M^ E N A B (7ymmm± L r L i o fjftl^. 

±mm 1 J- -r A > mm^e- Yvmitr- 9 d 

ATA^^^f Swt^ir-^^rws vK?) i T 4-3t#i: 
l±, MMt--? Y ^^-r^l-fl-tENAB-D 1 ^ffl^> 
ho COMItt-r-^' -f ^^-T-^l-li^ENAB-D 1 l±, 
AND@lt240tBtrft#DET2A'^'Hl''^/K;4-o7t; 

? 1- ,t^-7-A®-f-ENAB-D 1 iiBtr'-J'DATA 
(I L -C is b mt-T--- ^' D A T A !i (ft « 
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[0 0 4 8] tfz. ^If-f -f 7— T-Jtw^ENAB 
- D 1 Ti^-Hftf - k \-mm-thl n iZmm<D'< 

■y *°-f-T h b , T V b . T h f . T v f Hiii^ii 

<r)mm^ ^ l-y'fm'm-Yit. *¥IS|Wft#HS YN 

[0049] ifz. mi 0 &Vm 1 lit. D 7 y -fy 
uy-f2 QOIiit)==Ll^^n^^ ANDI51K2 40ffitl = 

Y-h-c*.4o cci:, mi oimitf-^^MmA'h 

SYNCt. r-^ ■<^^-y'!im^ENABt. fny 

[0 0 5 01 ttz. m\ 1 AliMmTtc^fSIffjff-^fPfSIi] 
IS 2 9 ifi $ ft ^ [B] ffl (I^ H S Y N C - D 

mxr-9 ^ ^^-yum^imm^i o^^hthti^ 

i^^mnr-f ■{ ^s--7)i^^-EKAB-D2 t , lift 

-5' Kv'f/^ffli'ny i'D-CLKi:, KvY/< 
1X5-- h/-t;b:^D-SPt> ^■y^'^Ji'XLPi:, H 
{tf-fUATAt^mLXii^, m \ 1 C(iy- h K 

[0 0 5 1 ] z<ni:ni.z. ? -f 5 > yf^(SiIK3 2 1±. 
D7'J v7-7n y-7"2 0 50tiit)=Ll--;;w. ANDSgS 

- 9 ^wm^ hr-9i^.~ -nvm^ E N A B , 7k¥rs] 

WM#H S Y N C 5y''Si:|Bl«Sft-§- V SYNC *>#t*^ § 
tl^ 1. !±, Mittr'- -T 7- - r.'t M-t E N A B - 

D 2 { : l^o* < ^' 5 > r t z i 0 ffiS ^• 7- A- c is 
it^HftT'-5'DATA<7)*^i''f ; >i^ttlJWr-|!-S 40 

P, Bftf-'-^DATA. Y~hh'y^^m9Uy9G 

- C L K5.t>'y- h K?* -f /<fflx ^f - h X G ~ S P 

[0 0 5 2 ] IIL, ZMMi^izii^ mitr-9immri^ 
bliWit-r- 9 DAT A^m^^&n^j:'^'(r>X\ -r-9 K 
y^^<r.mxii. 9 i 5 >rfPfiS:iIK3 2;i'>f'P«L/-: 
ii^t■f•-^'DATA^5^ffi|tei^-&^i:i:4•«o H 1 2 (± 



#i3¥I 1 - 3 0 7 0 

/2 

mi^^iiiz'b (Xr-y/STl) Bf^T'-i'et^ 

-f-ENAB (Xf •y-7-ST2 .) . TK^PIWti-tH S YN 
cay^mpllft-tv S YNCOmthmittiXh iXr 
y-/ST4; „ 

[0 0 5 3] ^ C Hftf--- ^'»&ii^>i^ -f--- ? ^' 7^ 
--/Jlft-f ENAB7)'#t|^StL7t:J*g-{C!i, D 7 'i •/ 7" 
7n7-/2 0OtB^3 = Hl'A:;t,i;4iK ANDiII&2 1 
;i>f,f'-i''f^~-rJtM-tENAB;4?ffl^)$:ix-5.o Z<D 
5>rf^«liK3 2Uj3v»r(±, D7'J y/ 

AND@«S2 l*>ioai:fj?it'2.T'-i'^7.--7';U<i-^E 

iiif^mmr-9DATA<r)^m9'! 5 >y^W?«-e# 

[0 0 5 4 ] Ciil-itLT. il($-r--5'W|^if75^f,-r- 

T- - 7■;^ ft-?- E N A B mm^ § tif , t^^mmm^ 

H S Y N C aO^MilRWlfi-t V SYNC n/jJf 
g-i:i±, /7-7n 7 7-2 0 <7:)|'i!t) = L U'^;l-7>sai 

JtSit^t^iC. ANDi]j!S2 4C0JK;: = HL"-;;ut^ 
iK M1ilf--5'<T~--7-,;Mf^±(SlHlIS2 S^ixb^mf 
- ^f Y ^'-7-;l.M-?-EN AB -D 1 :4sffi:^j$tL^o 
[0 0 5 5] ZOm*. i'-il>ifimm&3 2iZii<.^ 
Tii, D7IJ •y7'7n 7-r2 0<oai:'3 = LP'^4.?5«|t# 
^iiitmz, ANDi!K2 4<i^ai^I=HU'^>Ui:!5ro 
/-c:ti;3|o'§, jgtiT'-^'-f^-7';ng-?-ENAB- 
D 1 {zm<^<.it^.9 i ^>'9'izit)ms,^7r^^U^)\^izii 

i.fimi^r-9<r>^7n9^ i>ifim'0tx^^j:^iz. 
r-f v'^^'<Rv<Y- h h'y^ ^^izntmrnmiy 

[0 0 5 6] ifz. mitr-9 mm.^^ hT-9^^^~ 
r^^-^ENAB, -mw\mm^Y{SYnciiifmm.m 

Wff^VS YNC;«^ft|&S;n4-'w>l*^!;ii> D 7 'J ■/ Y 
yn 7^2 Q<TymtS'^^<>\^ = LV^)V^ ANDiIIS24 
(n&tjl'^ii'^LV-^iVfi-im^^i}., NORi]il&2 6P> 
ffi:!j = HP-<,'tt4-^So ^so^*, {iSlillS2 7ii. M 
(Uf - if -f t-- r^Pfir^E N A B - D 2 4-a3*t ^ C i: 
IK 9'il> V\%^m^3 2 !4. Miftf - 9^^- 
-//U|g-tENAB-D2(C|go'<*^*'^ j>^iCj;f) 
iSa*^'' < 7- ^KC iJ It & Hft f - i' D A T A <0^^ i- -f 
5 >i^S:W»T-^SJ:TU, 9 Yy ^ '<lirf¥- V 

vy ■u<\zn-thmnm7t>ni, (XT-yT-sxe) „ 

[0 0 5 7] -tJ:. HSUft-t-j' 1- S >i''fmiiK3 2 

'nmAm\z'D--.^xmmtho m 3, 1 4so''i 5!i 

5^ f i > ^'millSS 2 Orta>flH*:*7ftt7*n .y ^'H^' 

mm-. HI 3 «-#,i!9,LTS.igi-i!t, i'-r 5 > 

i''ftSlilS3 2s'4, Z-\-tV9 9 <Mt^-th^ Z<D 

^1-9 9 4 lit. msizm-tmmn^riET 1. det 



(8) 
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2i;aiv\ 30(7)X?jM-^ENAB, ENAB-Dia 
0"ENAB-D2O-9*,;5>f, loofi^?:SI?t-5.o ^ 

[0 0 5 81 



SI ' 



Di 



D2 D3 



[0 0 5 91 ^n^iltir-i' ^ ^^-■T'A.m^lt. rtSE 
•f-^'-f ENAB-INTtLT, 014 

[ 0 0 6 0] [114 i:7Kta;53''i±, 2o<7)7 >; y-ryu 
•/-•4 3, 4 4 . 1'>/^-^'4 5, OR[5i«^4 eay^'i 

2 tf / 1- 2 ii * > ? 4 2 t -6 „ ii*? $ f--- ? 
■f ^^-7';i.fif-ENAB-- I NTi±7ij yrya-yyi 

-^'4 5SO^"ORIeII&4 6li, l*lSi;-f-'- ^' -T 7.--7-;i^{g 
•^ENAB- I NTCOL l"^;U*»6Hl'^;HC^*3|>^ 
a|gP5f^ttajt^o 0RBIIS4 6 0mt/«-S§-liU-fc y h 

{;tDl:Lr. *'^7>*'4 2(i^'ny ^'CLK<7>*'f > h 
lilf^*|S3*&t^o 12lfyh2« -2iir-«$^^,*'t/ 

ay^G-CLK, 9yf-/N-;u;^LP, t'-^'K9Y^< 

- F'<'l-XG-SP?:ft«+-i><7)i:ffl'.^'b^t^o 
(0 0 6 1 ] ai 5 A!±, h K7^'/>'ffl*' O / ?G 
-CLKin&tZ>9 < i > i'f'PfiStllllS 3 2<7)itCc.t^ 
lilSfPS-tTFto C<7)|iKa;5J-{j:, f=r-^^ (#1)4 
7, rn-r (#2) 4 8, aU='J K 7 y -/7 n y -r 
4 ^i^t'o T-'a-VA 7. 4 8!±gil*.i;i 2 t'-y h C> 

J K7'; y/vn y/i 9;6>f>. y- h Kv'f/^^3^' 

[0 0 6 21 m 5Bli, V •y^^N'Jl'XL P tf^fig^^ 
^'^ ? >rft«liK3 2<0*j-CL.i-^|l*SSr>5t^^fo C 

'nU^m^lt. (#3) 5 0. 7-'y~r (# 

4) 5 1 gO' J K7'j ■y7'7n-y-/5 2=frfi-r5.„ f--3 
-?'*5 0. 5 liigiJ^-iCl 2 k'y Y(Di]^y Mi^-r-'n 

■nm^ii'^fkLX ] Ky) ■/-/yn-yy's 2 i^mtJi" 



^LT, ^'n yi'CLK^^tt*&$tL^JK7>; y/ 

[0 0 6 3} HI 5c;i, ¥-v h/n- 

^l- X D - S P «r*«f ^ 5' -f ; > ^-ftSUK 3 2 O W!*. 

(it 5) S 3 ty) yy-y uy-f 5 4 tit-tl, r::i 
p!Tm<^-fi'^> hm'kry-yifztsizih 
tim^iy) y-fyayy's 4iZliif}-ti>o ^ a -y ? C 
LK-fjm^-^i-i^yV -y-fyuyy-s 4 (±. f- Y h'y 

[0 0 6 4 ] HI SDJi, ^u -j^ChKij^hTf-^ Y 
7Y^^fH^'^■y ^D-CLKt4«1-^T'-'5' K9^'/i 
li'n y^'f'pgtHKs S-Sr^to HI 5E(±. Mitr- 

yvse, ■fe^^'^'5 7at>'7') y -/v n - -r 5 8^* 

-r^o 71; •y-7'7D-y7'5 6(±. ^l-SElIftf-'- ^' ftlg^i 
f> OHfSf'- =Sr 7 -y -f^t ^ o yy^^ixtzmitf-'- 
9l±-tVi^ 9 5 7i:4xf>iX^o -tlx^"?' 5 7!;ii. ^ 

ofef-'- ^' ii . lift T--- 9 :f)mi^ ? 'v 

U9 9 5 7ii, r-9mi!imi^'iii'''nm^h<Dmitr 

-9DAT AximmmmmTT^^r- 9<n \ >-f tt^v 

K2 6 0ai:fjfflr-tUfflaf ^0 URS'ti/jBS^r'-iS'tl 
7'J ■y7'7n yy5 8(:7 yf-StL, ?ffiS^^/^:twt 1 
OUtb*$ix*o 

[0 0 6 51 01 5F(i, y-h K^-f /^fflX?- h/N' 
iO ^UXG-SP^ffitli-^y-f 5>yf«|sll&3 2(0it)£-. 
-t--&iIK8r>^?r^1-o HI 6(±, w<7)ill&a555-<0«ff^^ 

S.7l.-A<r)^feattt!ilL. ^I»§c07^>(cfflat 
^fflpSS'fi;. rtSr>f'-^''f t--7;Ht-i?-ENAB- I N 
T75>t>y- \ K■7'f^■;•fflx?-^/^•;^xG-SP^^'^lt 

[0 0 6 61 01 5 F i;;7;-f HKSP^j-li. -fn-^^ (# 

6)5 9, mifsiKeo, ^^.ftffiiiiese i, S6«f-- 

9^nM^itiri,y>) y 7'7D y -/6 2 IrAftLTv^ 
40 ^.o 5t3lf^miIIS6 Hi, 7'j •y7'7n yy4 3, 4 
4, ■l'>/<-?4 5aJ>'Eil 4i:^tORiIf&4 6t* 
flLrv>-£,o l*lSET'-^'-ft>-7;UM-^ENAB-IN 

co^n';ua;±, f«#®K6 oi:f«ff Sfi^o ^Lr. f§# 
[aIK6 0 i:<flf snfcHV^'K7>/>-;i-xii. HLDi L 

r. 7'J •7 7'7D'y7'6 2<7)f---^'^^-!;ffit;§it^,„ 

lElf&6 1!±. [*ia)f-'-^'Y7— 7'JHi-tENAB-IN 

T^:i#ai-r^.ii5«/oi.x^ait3t-5o iiisa i^'f>ai?} 

50 iii/j'i^l-Xil'j-b y hM^t LTf«fiFlil&6 OtC^x. 
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[0 0 6 7] 1 v-f >:4«jfe$$ftTt>5i5t:i3v>T, Rif 

ENAB- I NTiiLl"\)V^-hHV^)HZWnt-t> 
n.f-^ -i t--7';ufi^ENAB- I NTiJL 

^Wrflll*^, f^Ilftf-'-^' ^ 7--7*;i-S-^ENAB- I 
mt^LT>.'^o Ell 6 0*-e^1-/i;i.;^,75f7iJ -yy? 

il^c, ftoT, rtSK-f ^^--r^l-Mf-ENAB-INTO 

[0 0 6 81 a±m.mLfzxniz. ^'^m'^-^.mm 

i; J; iwi. m\t T-'- ? fftltif hy--9 < 7. - 7' )L 
E N A B $ (± , T--- ^' f 7 'u ft f- 

E N A B CSC < ^ 5 > y !; J: i) * 'l- 

i;i31t41IftT--'$'DATA<7)R/T^' -f J > y^iiJiaT 

[0 0 6 9} ttz. -^'m<n-%iMfimr~.tpj.£. m\t 
r- ^ mmw.-fi^ b -r-- 5^ -f 7-- 7 ;u ft-^ E N A B mm 

^ti-f, TR^I^ffift-^HS YNCaO'-Sltlwiaiji^VS 
Y N C i^mm $ t-LTt;^ ^ i; (i < *¥iB]ffl^-^H SYNC 
aO^'SitfHlMS^VS YNC!;3£c'<S7n^''f 5>i^U 
J: 15 jKbIS^^^ ilib-tt^. Hftr - 5- D AT AOft^ 

[0 0 7 0] Lf^A^o-c, mmmzi.y)7'-9^^^--r 

/I'fi-^E NAB ;5'etjf& g *L)t < T ^) BfS-r'- ^' O^/T^r 

V'a-ytnm-. *¥*ifii^iy-mi:*i6i<?>/<7*'^- 

■f-, 7D> h:jf-^{:«c#L/c, m'm.<r)^m9 ^ l>f 

[0 0 7 1 ] tfz. t-^m(r>~mmmizxixi£^ mit 

-r- 9 mm*-- hr-'-f^ '/A f§^ E N A B , Tic^F 

Piffigf-HSYNca umM. fsiMM^ V s Y N c mm^ 

i it 4- > # C V ^ T ^. . -iffi a% S ^ ^ < 7- ;u «r ifLffi*!; 



(9) #|!S¥ 1 1 - 3 0 7 0 

/(J 

ttastt-J* ztmi'^b i)^X'hZ,<r)X\ •M.^<n^itm 

[0 0 7 2] tfc. ^^m<r)-%'mim\~m\f. 
iyy\mm^Z2ii. f---J"f t---7;l^fl^ENAB 
* ^ V ^ iiMftl-r-- ? -f 7- - 7- )!- E N A B - D 1 * 4 
(- ^ i'iMUJlT'-- -f 7^ - 7'^Mi-§- E N A B - D 2 o'v ^ 

-C. 01 7i;7f:-rj:TU, 7i<¥:^|fiIc0 7'7>i'MltSr7R 

/O if, 2^'0-yi'5ttL, Sii::^|n)<7)7'7>i'M««r*E 

t¥X-^ho 
[0 0 7 3] 

i^ttis-? it-ct '4 r^i; r j' r •< 7'ic 2. -r- -f 7> - y 
^mufiz.ti)^x%^s n--9 i%—-r)^{%^ti^r'?f 

(0 0 7 4] »*a2 UEISOi'-l' 5 >'i^3> 

- ^' -r t.-7-,)Hl^i;^o'i»-cj*:A^.^ tTi^-C^^co 
x\ r- 9 ^, 7-'Ht-t*''fc-o 5- -f 5 > yxr 9 f < 

- 9 i^jf-^tiz t ^n- § So 3 j:ia«co -r ? 

y yv-^\zlii\£, ft*<7)J;oi;7U-AI8)<0 
»!3iJiiPI!K<I^ (SSISIJKM^?-) ^m^^iztf£<. 
- 1? -f 7-- 7';ufl-^(:3|o'i->T7 L-AIBloatgiJSrifT 

10 0 7 5] ll*a4Uia«cOi"f 5 ^-ynv f-a-7 

^tf^^t^CifcJ: f), l^mmmiX'irdztPX 

•e, fS* fc |WI^«0«.T ^' -f < > y|IJ» if -7 C i: i-'x 

J---tf«5fl|U7 p^->7;k:*4-)c'-C';I-5.o 
[0 0 7 6] it*JS5i:ieftO?' 1- l>9'=t> 

ci^if, »#^t;J; i)7K^S0^■S^^(BIffi@-t5y'■f••- 
^' 1- 1- - 7- ft S ii 4- 'v ^ m&i ii 4- V. ) ii ^ 
■c- i> , Sftt-f - -f t- - 7';uftf - ^ ifig L ^ ^. co-e, 

50 < ^- >^ i ^citffif* Lxmximmm^(^mit 
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CO m r~miW±mm $ nstit ^ ^ 1 1 w <- 1 54«-c 

[1121 0 1 i:*t-f**oiSii^7K^fi<7)7ic^:^ia](7)ffi 
[as] [l]ls:iF-t-f**«!fSS-ifeftSllto^£:(jlfi]o||Z 
(1141 la 1 ic^^t($*oif?aR?i^^il<^ 1 *it®W»i 

[1161 ll5{:^t13SIII51l&2 7(/)fl|it*.T^-t^n yi' 

([181 SSCf^i-^'^' 5 >^-f1:fi£[sI?&3 2coSiif1;^7n 
-r^'-r 5 >y-^r- h (D7 'J ■/ •7'7n 7 7*2 Ocntii:'? 
T^sn-^ AND[iSS2 4 cotBtl*'''^ < l^^JKl 

-r^'-f 5>i^^ + -h (D7 1J ■/■r7D -y7'2 Oi^tti:^ 

[a 1 0 1 H 5 C/T-t -f ? > i^f^^lSK 3 2 (nmv^^ 
ni-t9 l>r^^-V (D7'J •y7'7n y7'2 0<7)aj 
:^;jsn't;U-<;l.-e, ANDIa!K2 4 C0ffi:^75*° U^^t 



(10) 1 1 - 3 0 7 0 

18 

(SI 1 U a 5 U^t- 1- 5 > rf^^SK 3 2 0|*f^ 

■fi-h^u'-^V-'-ovx, ANDi!K2 A(r)^f]ii^u-^v^Hr 

[m 21 Il5!;^1-?'f 5 >i'-:3> hn-7«0i;f|* 
^-r^n-^^- YXhho 

(Hi 3 1 a 5 (:>-ri- ? f i > yimmn 3 2 o^sp* 

[HI 41 115t:-4tt?f i >i''fmiiK3 2cortg5«| 
/O skiTp-tfT^-^ (•e0 2) -eij^o 

[m 51 lasu^-r*' Y 5 >^immi^3 2<oi*isEfli 

fiSE^^-tT-D v i'BI (-!-0 3) Xib?>. 
(lai 61 [31 5FO»f^^£r^i-^'1' 5 >y^A-- h"? 

(??^«I«.W1 

vsYNc mmmm 

20 HSYNC Ttc^l^M^t-t 

ENAB ^-^ i ^---rum^ 
C L K D 7 ^ 
DATA atr-J' 

ENAB-Dl Mlttr'-i' -f 7^-7•;Hi^ 
ENAB-D2 ^fJlf'-^'-f T^-T-^Wfil-i?- 
D-CLK ^-9Y7'( f<m^^y 
D-SP •f-^' K7-TM'fflXJ'-hy-?JUX 
LP v-y^-'N'A.;^ 

G-CLK Y-YVy^f^m^^vi' 
30 G-SP y-h Ky'f/{fflXi'- 



[HI 3] 

B8K«r<'-fS>yfMlB»3 2on«(WtST:ro,i>BI (tffll) 
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